Background There are few reviews on the clinical features and prognosis of young patients with papillary thyroid cancer and bilateral cervical metastases. We have investigated the long-term impact of initial surgical and medical therapy on such patients. Methods A retrospective study was performed on 24 young patients (11 females and 13 males) with papillary thyroid cancer and bilateral cervical lymph node metastases, ranging in age from 11 to 20 years (mean age, 16.6 years), who were treated in our institution from 1 January 1970 to 31 December 1985. Results All the patients in this group were followed up for 20 years. The survival of the patients at 20 years was 91.7%. The recurrence of local tumor and distant metastases was 20.8% and 12.5%, respectively. Based on analysis of the clinical data, we determined that the completeness of the surgical excision had a significant correlation with tumor recurrence. Conclusion These young patients with papillary thyroid cancer and cervical metastases have a good prognosis after suitable treatment.
t is widely known that papillary thyroid cancer (PTC) is generally associated with an excellent prognosis, 1 although it may prove lethal for some patients, especially the elderly. 2 Young patients with PTC are more likely than the elderly to be initially evaluated with extensive regional and even distant metastasis; paradoxically, the young patients appear to experience better survival. [3] [4] [5] [6] [7] However, there are few reviews on the clinical features and prognosis of young patients with papillary thyroid cancer and bilateral cervical metastases. Accordingly, we retrospectively analyzed the clinical data and outcomes of 24 young patients (i.e., <20 years of age) with PTC and bilateral cervical metastases who were treated in our institution from 1 January 1970 to 31 December 1985, and who were followed up for 20 years until the end of 2005.
METHODS

Patients
The patient population was identified through a search conducted by the Department of Medical Informatics between 1 January 1970 and 31 December 1985; a total of 24 patients < 20 years of age at the time of diagnosis of PTC with bilateral cervical metastases were registered at the Fudan University Cancer Hospital, which comprised 34.8% of the young patients treated in our institution during the corresponding period (24/69). All patients had a follow-up of 20 years; their medical records were retrospectively reviewed for the present report. Only two patients died during the follow-up period. We have focused on the factors affected the recurrence of the tumor and on the treatment of such patients.
Clinical evaluation
Each patient had a complete medical evaluation with a history and physical examination and appropriate assessment of the extent of disease in our institution. Of the 24 patients, 11 were females and 13 were males (ratio, 0.85:1). The average age at the time of diagnosis was 16.6 years (range, 11-20 years). The most common presenting complaint was an asymptomatic thyroid mass, occurring in 15 patients (62.5%), followed by one or more enlarged cervical lymph nodes in 7 patients (29.1%), voice hoarseness in 1 patient (4.2%), and dyspnea in 1 patient (4.2%). All the patients had cervical metastases at the time of their first examination; 21 patients had bilateral enlarged cervical lymph nodes, which substantiated the diagnosis of metastatic carcinoma, and 3 patients had contralateral enlarged lymph nodes during the follow-up. At the time of diagnosis, one patient had pulmonary metastasis, as demonstrated on chest X-ray. No patient had a history of previous radiotherapy. Regarding the primary lesions, 2 involved one lobe of the thyroid, 1 was in the isthmus of the thyroid, 5 occupied one lobe of the thyroid and involved the thymus, and 14 extended to both lobes of the thyroid. Two patients underwent subtotal thyroidectomy in another institution prior to evaluation by us and the statuses of the primary lesions were not verified in those cases.
Treatment
A total thyroidectomy was performed in 18 patients, a subtotal thyroidectomy in 2 patients, and a hemithyroidectomy in 4 patients. In 3 patients, the recurrent laryngeal nerve was sacrificed owing to tumor invasion, and in 5 cases, the tumor was shaved from the tracheal and esophageal walls. Thirteen patients underwent a single-stage bilateral neck dissection; 8 patients underwent an ipsilateral neck dissection with the contralateral neck dissection after a 2-3-week rest. Three patients underwent contralateral neck dissection during the follow-up as a re-operation for lymph node metastasis. Twenty-two of the patients underwent a radical neck dissection and 2 patients underwent a function neck dissection.
Radiotherapy was administered to 5 patients who were found to have tumor residue by the pathologist after the first surgery. High-dose 131-radioactive iodine was administered to the patient who had pulmonary metastasis after surgery.
Regional disease recurrence in the neck was assessed by physical examination and sonograms of the neck in all patients in the early years of follow-up; computerized tomography (CT) and magnetic resonance imaging (MRI) were used during the recent years of follow-up.
Re-operation was performed in five patients as a total thyroidectomy or contralateral neck dissection, of whom two had undergone hemi-thyroidectomy with bilateral neck dissection and three had undergone total thyroidectomy with one lateral neck dissection as the initial surgical procedure.
All patients received maintenance thyroid hormone replacement therapy; individual doses were adjusted to provide high-normal serum levels of thyroxine with low-normal levels of thyroid-stimulating hormone.
Operative complications
Permanent iatrogenic recurrent laryngeal nerve palsy occurred in three patients, one of which occurred during re-operation in which the recurrent laryngeal nerve was sacrificed owing to tumor invasion. Twelve patients had a low level of serum calcium after surgery; 10 patients had transient hypoparathyroidism and 2 patients had permanent hypoparathyroidism (4.17%, 2/24). No other cases of hypoparathyroidism occurred following re-operation.
Follow-up
All patients had 20 years of follow-up after the initial treatment.
Statistical analysis
The data were analyzed using the Kaplan-Meier method, Cox regression, log-rank test for survival and recurrence, and univariate and multivariate analyses of recurrence. P values < 0.05 were considered statistically significant.
RESULTS
Patient characteristics
All patients had a follow-up of 20 years; 2 patients died during the follow-up period. One patient died due to the recurrence of local tumor residue in the thryoid bed 14 years after the initial treatment, whose parents declined re-operation; the other patient died secondary to pulmonary metastasis 17 years after the initial treatment. The 10, 15, and 20-year survivals were 100%, 95.8%, and 91.7%, respectively (Figure) . The tumor recurrence rate was 20.8% (5/24), of which 2 patients had a relapsed thyroid lesion and 3 patients had neck lymph node enlargement during the follow-up period. Re-operations were administered to all of those patients, with the exception of the patient whose parents declined further treatment. The two patients who underwent function neck dissection had no tumor reoccurrence. The proportion of distant metastases (pulmonary metastasis) was 12.5% (3/24); those patients were treated by high-dose radioactive iodine, one of whom died during the follow-up period, as mentioned above. The 5 patients who underwent radiotherapy after surgery had no additional primary tumors. 
Univariate analysis
Patient data were analyzed by gender, age, primary size of the tumor (according to UICC 2002), the time of the bilateral neck dissection, the method of thyroid surgery, the location of the primary lesion, invasion of the thyroid capsule, and completeness of the surgical excision. As a result, we found that age, invasion of the thyroid capsule, and completeness of the tumor excision had an effect on tumor recurrence (Table 1) .
Multivariate analysis
After univariate analysis, we applied age, invasion of the thyroid capsule, size of the primary tumor, completeness of the surgical excision, and gender to Cox-regression. As a result, it was found that completeness of the surgical excision had a significant correlation with tumor recurrence (Table 2) . 
DISCUSSION
The occurrence of neck metastases in young patients with PTC is higher than that of elderly patients. Most authors reported lymphatic metastasis rates in young patients of approximately 50%, [5] [6] [7] [8] which is higher than 30% in older adults. 9, 10 There are few reviews on the clinical features and prognosis of young patients with PTC with bilateral cervical metastases. In our group, 24 patients had bilateral cervical metastasis and comprised 34.8% of the young patients treated in our institution during the corresponding period (24/69). Grigsby et al 11 reported that pathological involvement of the cervical lymph nodes was bilateral in 46% of their patients. Although this kind of patient has aggressive symptoms, they have an excellent prognosis; the 20-year survival of our series was 91.7%.
Although the prognosis for cancer death in youth is markedly better than in elderly adults, 12 young patients have a higher recurrence rate. 11, 13 In our series, the regional tumor recurrence rate was 20.8% (5/24) and the distant tumor metastatic rate was 12.5% (3/24). Based on univariate analysis of tumor recurrence, we found that age, invasion of the thyroid capsule, and completeness of the surgical excision had a clinically significant relationship with tumor recurrence. Patients younger than 15 years of age at the time of diagnosis were more likely to have high rate of recurrence than patients who were 15 years of age and older. It seems that younger children tend to present with more locally advanced disease than older children, which could be an independent prognostic factor.
After multivariate analysis, it was shown that only completeness of the surgical excision had a prominent correlation with tumor recurrence, suggesting that as long as the first treatment resulted in complete surgical excision, the rate of tumor recurrence was low, even if the tumor had invaded the tracheal and esophageal walls.
Our patients' female-to-male ratio was 0.85:1, which differed from the ratio reported previously. 11, 14 This difference may be attributed to the trait of young PTC patients with bilateral cervical metastasis.
Because of the slow progression of this disease and the very long patient survival, there has been considerable debate among surgeons as to which operative strategy is optimal. Some authors recommend total or near-total thyroidectomy as the procedure of choice. 13, [15] [16] [17] [18] Others, however, reported major complications in approximately 50% of cases, with rates being much higher in younger patients than in adults. 12, 19 Such data have prompted surgeons to advocate a relatively non-aggressive approach to this disease in young patients. The 2006 NCCN papillary thyroid carcinoma guideline considered total thyroidectomy to be indicated in the following cases: age < 15 years or > 45 years; history of radiation; distant metastases; bilateral disease; extrathyroidal extension; tumor > 4 cm in diameter; cervical lymph node involvement; metastases; and family history of papillary or follicular thyroid cancer.
Our experience is as follows. If the lesion was diagnosed in one lobe before surgery, we approved a hemi-thyroidectomy. During the procedure, we also explored the contralateral lobe; if a lesion was found, we converted the hemi-thyroidectomy to a total thyroidectomy. If the lesion was determined to involve the entire thyroid before surgery, we approved a total thyroidectomy. From the analysis of this group, we found that the method of thyroid surgery had no correlation with tumor recurrence. Considering that these young patients have an excellent prognosis, we should pay more attention to their quality of life and recommend more function-conserving surgery to avoid more impairment to their growth and life. The surgical complications in our group were almost the same as reported by others. 5, 9, 10, 13, 18 Since the patients with tumor recurrence underwent re-operation, they had a good prognosis. Specifically, five patients in our series had tumor recurrence, four of whom underwent re-operation and had a long survival (one patient died who declined further treatment). Because of a lack of techniques in China during the study period, high-dose radioactive iodine was generally omitted in our institution. Thus, we used radiotherapy 20 to treat five patients in whom residual tumor was found by the pathologist after surgery; these patients also had an excellent prognosis. No additional primary tumors were found in these patients during the follow-up period. As for the patients who have pulmonary metastasis, they should undergo adjuvant radioactive iodine therapy. In our group, 1 of 3 patients who had pulmonary metastasis died during the follow-up period, which is similar to the report of Brink et al, 21 so we recommend more function-conserving surgery.
The other major issue in the treatment of young patients with PTC and bilateral cervical metastasis is the extent of neck dissection. For the development of neck dissection, radical neck dissection was employed during the early years of the study period in our institution. Recently, we have approved function neck dissection for more organ and muscle conservation in the neck to improve the life quality of patients. In this series, there were two patients who underwent function neck dissection in the treatment and no tumor recurrence occurred in their follow-up.
